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Abstract 
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1 Introduction 


In monotone operator theory, the most studied and celebrated open problem 
concerns the maximal monotonicity of the sum of two maximal monotone op¬ 
erators. In 1970, Rockafellar proved it in reflexive space, i.e., the sum of two 
maximal monotone operators A and B with domA fl int domR 7 ^ 0 (Rockafel- 
lar’s constraint qualification) is maximal monotone [IT]. Therefore, it remains to 
study the sum problem in nonreflexive spaces. 

In [3], Borwein proves that the sum of two maximal monotone operators A 
and B is maximal monotone with int dornA fl int domR 7 ^ 0. I 11 [2], Bauschke, 
Wang and Yao prove that the sum of maximal monotone linear relation and 
the sub differential operator of a sublinear function with Rockafellar’s constraint 
qualification is maximal monotone. In [18], Yao extend the results in [2] to the 
sub differential operator of any proper lower semicontinuous convex function. Yao 
DU proves that the sum of two maximal monotone operators A and B satisfying 
the conditions A + - ^ om g is of type (FPV). 

In [T], Borwein and Yao prove the maximal monotonicity of the sum of a 
maximal monotone linear relation and a maximal monotone with the assumptions 
that doim4 fl int domR 7 ^ 0. By relaxing the linearity from the result of [3], 
Borwein and Yao [ 6 ] prove the maximal monotonicity of A + B provided that 
A and B are maximal monotone operators, star(domA) fl int domR 7 ^ 0 and A 
is of type (FPV). Also in [5] raises a question for further research on relaxing 
‘starshaped’ hypothesis on dom A. 

Here, we have given a positive answer to the question posed by Borwein and 
Yao [ 6 ] by relaxing the ‘starshaped’ domain from [BJ Theorem 3.3] which allow 
us to prove the sum theorem together with the result of [?, Theorem 38]. The 
remainder of this paper is organized as follows. In Section 2, we provide some 
auxiliary results and notions which will be used in main results. In section 3, 


2 



main results and its corollaries are presented. 


2 Preliminaries 

Suppose that X is a real Banach space with norm, ||.|| and Ux := {x G 
X\ 11a;11 < 1} be the open unit ball in Ah A"* is the continuous dual of X, X and 
A* are paired by (x,x*) = x*(x) for x G X and x* G A"*. A sequence x* n G X* is 
said to be weak* convergence if there is some x* G X* such that x* n (x) —> x*(x) 
for all x G A" and we denote it by —r w * . For a given subset C of A" we denote 
interior of C as intC, closure of C as C , boundary of C as bdry C, con vC, affC 
is the convex and affine hull of C. The intrinsic core or relative algebraic interior 
of C is denoted by 1 C [20] and is defined as 1 C := {a G C|Vx G aff (C — C), > 

0, VA G [0, 5] : a + Xx G C}. And 



* C, if aff C is closed, 


otherwise 


Also we denote the distance function by dist(x, C) := inf cG c ||x — c||. For any 
C, D C A", C — D = {x — y\ x G C, y G D}. For any a > 0, aC := {ax\ x G C}. 
Let A : X =4 X* be a set-valued operator (also known as multifunction or point- 
to-set mapping) from X to X*, i.e., for every x G A", Ax C X*. Domain of A is 


denoted as domA := (i G A| Ax ^ 0} and range of A is ranA = {x* G Ax\ x G 


domA}. Graph of A is denoted as graA = {(x, x*) G X x X*| x* G Ax}. A is 
said to be linear relation if graA is a linear subspace. The set-valued mapping 
A : A" =4 A"* is said to be monotone if 


(x - y, x* - y*) > 0, V(x, x*), (y, y*) G graA. 
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Let A : X =$ X* be monotone and (x, x*) E X x X* we say that (x,x*) is 
monotonically related to gra A if 

(x -y,x* - y*) > 0, V(y, y*) E gra A. 

And a set valued mapping A is said to maximal monotone if A is monotone and A 
has no proper monotone extension(in the sense of graph inclusion). In other words 
A is maximal monotone if for any (x,x*) E X x X* is monotonically related to 
graA then (x, x*) E gra A. We say that A is of type (FPV) if for every open set U C 
X such that U fldomA 7 ^ 0, x E t/ and (x, x*) is monotonically related to graAfl 
U x X*, then (x,x*) E graA. Every monotone operators of type (FPV) are 
maximal monotone operators m 

Let / : X —>■] — oo, +oo] be a function and its domain is defined as dom/ := 
/ _ 1 (R). / is said to be proper if dom/ 7 ^ 0. Let / be any proper convex function 
then the subdifferential operator of / is defined as df : X =4 X* : x (->• {x* E 
A*| ( y — x,x*) + f(x) < f(y),Vy E X}. Subdifferential operators are of type 
(FPV) [2]. For every x G A", the normal cone operator at x is defined by Nq(x ) = 
{x* E X*\ sup cGC ;(c —x, x*) < 0}, if x E C\ and Nc(x) = 0, if x ^ C. Also it may 
be verified that the normal cone operator is of type (FPV) p3]. For x,y E X, 
we denote [x,y] := {tx + (1 — t)y\ 0 < t < 1 } and star or center of C as 
starC := {x E C\ [x, c] C C, Vc E (PjpOlJ. 

We denote the projection map by P x : X x X* —$■ X by P x (x,x*) = x. For 
any two A and B monotone operators, the sum operator is defined as A + B : 
X =4 X* : x (->• Ax + Bx = {a* + b*\ a* E Ax and b* E Bx}. It may be checked 
that A + B is monotone. 

Fact 2.1. Theorem 2.28] Let A : X =4 X* be monotone with int dornA 7 ^ 0. 
Then A is locally bounded at x E int dom A, i.e., there exist S > 0 and K > 0 
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such that 


sup ||y*|| < K, \/y G (x + <5Ux) D domA. 

y*eAy 

Fact 2.2 (Fitzpatrick). J2j, Corollary 3.9] Let A : X =4 X* be maximal monotone, 
and Fa'- X x X* —» (—oo, +oo] defined by 

Fa(x,x*)— sup ((x, a*) + (a, x*) — (a, a*)), 

( a,a*)£graA 

which is the Fitzpatrick function associated with A. Then for every (x,x*) G 
X x A"*, the inequality (x,x*) < Fa(x,x*) is true, and equality holds if and only 
if (x, x*) G graA. 

Fact 2.3. JZ2, Theorem S.f and Corollary 5.6], or [Lf[ Theorem 24-1(b)] Let 
A, B : X ^ X* be maximal monotone operator. Assume Ua >0 -M-Px (domFA) — 
Px(dornF B )] is a closed subspace. If Fa+b > (■, •) on X x X*, then A + B is 
maximal monotone. 

Fact 2.4. [20 1 Theorem 1.1.2(H)] Let C be a convex subset of X. If a G intC and 
x G C, then [a,x[<Z intC'. 

Fact 2.5 (Rockafellar). ]7R Theorem 1] or [ Tf\ Theorem 27.1 and Theorem 27.3] 
Let A : X =4 A"* be maximal monotone with int domA ^ f>. Then int domA = 
intdorriA; and int dorriA and domA is convex. 

Fact 2.6 (Norm-weak* closed graph). |5j, Corollary 4-1] Let A : X =4 X* be 
maximally monotone such that int domA ^ 0. Then graA is normxweak* closed. 

Fact 2.7. |g Theorem 48 . 4 (d)] Let f : X —>■] — 00 , + 00 ] be a proper lower 
semicontinuous convex function. Then df is of type (FPV). 

Fact 2.8. JO Proposition 3.1] Let A : X =1 X* be of type (FPV), and let B : 
X =4 A"* be maximally monotone. Suppose that domA D int dornF 7 ^ 0. Let 
(z,z*) G X x X* with z G dom£>. Then Fa+b(z, **) > {z,z*). 
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Fact 2.9 (Simons). H3 Theorem <16.1] Let X be a nonzero Banach space, A : 
X =4 X* fre maximally monotone with convex graph. Then A is of type (FPV). 

Fact 2.10 (Simons and Verona-Verona). [Tfl Theorem 44-lJ Let A : X =4 X* 
be maximally monotone. Suppose that for every closed convex subset of C of X 
with domA D intC' ^ <f>, the operator A + Nc is maximally monotone. Then A is 
of type (FPV). 

Fact 2.11. |H Lemma 2.5] Let C be a nonempty closed convex subset of X such 
that intC ^ f. Let cq G intC and suppose that z G X \ C. Then there exists 
A g]0, 1[ such that Ac 0 + (1 — A)z G bdry C. 

Fact 2.12. m\ Theorem 44■%] Let A : X =4 X"* be of type (FPV). Then 

domA = convflomA) = P x (domF A ). 

Fact 2.13. ffk Lemma 2.10] Let A : X =4 X* be monotone, and Let B : A" =4 
X* be maximally monotone. Let (z,z*) G X x X*. Suppose x$ G dorriA D 
int dom£> and that there exists a sequence (a ni a() ne ^ in gra A n (dorriZ? x X*) 
such that (a n )neN converges to a point in [ar 0 ,*[, while (z — a n ,a*) — » 00 . Then 
F a+b (z,z*) = + 00 . 

Fact 2.14. /I j, Lemma 2.12] Let A : X =4 X* be of type (FPV). Suppose x 0 G 
dornA but that z ^ domA Then there exists a sequence (a n , al) n€ ^in gra A so 
that (a n ) nG N converges to a point in [xo, z[ and (z — a n , a*) —* + 00 . 

Fact 2.15. [The Banach-Alaoglu Theoerem]fT2, Theorem 3.15] The closed unit 
ball in X*, B* x is weak star compact. 

Fact 2.16. [T9\j Let A : X =4 X* be maximally monotone and z G donn4 \ 
domA Then for every sequence (z n )neN domA such that z n —> z, we have 
lim JWOO inf ||A(z„)|| = + 00 . 
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Proof. Suppose to the contrary that there exists a sequence z^ k G A (z nk ) and 
L > 0 such that sup fceN 11 z* \\ < L. By Fact 12.151 there exists a weak* convergent 
subnet, (zp)p e j of z* k such that z] —r* w z ^ G A"*. By [5], Fact 3.5], we have 
(z, zZc) G graA, which is a contradiction to our assumption that z ^ domA □ 

Fact 2.17. |f Let A : X =4 X* be of type (FPV), and Let B : X A X* be 
maximally monotone. Let (z,z*) G X x A"*. Suppose xq G domA fl int domB. 
Assume that there exists a sequence (a ri ) n eM in dorriA fl dorriB and fd G [0,1] such 
that a n —* f3z + (1 — f3)x 0 and a n G bdry domB Then Fa+b(z, z*) = +oo. 

Fact 2.18. 11 Of Let A : X =4 A"* be of type (FPV), and Let B : X =4 A"* be 
maximally monotone. Let ( z,z *) G A x A"*. Suppose x 0 G domA fl int domB. 
Assume that there exists a sequence (an,),^ in dornA fl [domB \ domB] and 
(3 G [0,1] such that a n —$■ f3z + (1 — /3)x o Then Fa+b{z , z*) > (z, z*). 

Fact 2.19. [FPV and convex closure Theorem]^ Theorem 38] If A is maximal 
monotone on a Banach space, then A is of type (FPV). In particular, domA has 
a convex closure. 


3 Main Results 

We first prove the useful results which play an important role in proving our 
main results. 

Lemma 3.1. Let A : X A A"* be of type (FPV), and let B : X =1 X* be 
maximally monotone. Let {z,z*) G X x A*, xq G domA fl int domB. Assume 
that there exists ( a n ) ne ^ G domA fl bdry domB such that it converges to a point 
in [xq, z]. Then Fa+b(z, z*) > ( z,z *). 

Proof. Assume to the contrary 

F a+ b(z,z*) < (z,z*). ( 1 ) 
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By the necessary translation if necessary, we can suppose that xo = 0 G domA D 
int domi? and (0, 0) G gra A D gra B. By the assumption that, there exists 0 < 
P < 1 such that 

a n —> pz. ( 2 ) 

Since 0 G int domZ?, by (PQ) and Fact 12.81 we have 

0 < P < 1 and Pz ^ 0. (3) 


We set 

Ho ■= Pz- (4) 

By 0 G int domH, there exists 0 < po such that 

PoUx Q dornH. (5) 

Now we show that there exists P < 5 n G [1 — 4 1[ such that 

H n C domi? (6) 

where 

H n := 5 n pz + (1 - 5 n )p 0 U x . (7) 

By Fact 12.41 and Fact 12.51 we have for every s G (0,1), 

sPz + (1 — s)poUx C int domi? = int domi?. 

Hence (J6j) holds. Since a n —* yo and 8 n Pz = v n (say) by ([7]), v n —> yo- Then we 
can suppose that 

IKH < \\yo\\ + 1 < Ikll + 1, Vn G N (by®). (8) 

Next we show that there exists (a n , a n *) ne pj in graH n (H n x X*) such that 

(z - a n , a n *) > -K 0 \\al\\ (9) 
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where K 0 = ^-(2||^|| + 2). Since 5 n f3z = v n G H n and a* G X*, then we consider 
two cases. 

Case 1 : (v n , a*) G graA 
Take (a n ,a n *) := (u n ,a*). 

{z a n , a n ) v n , o n ) 

> -||z - u n ||||a*|| (10) 

> —(2||z|| + 2)||a*|| by equation (|8]). (11) 

> -Ko\K\\. ( 12 ) 


Hence fl9]) holds. 

Case 2: (u„,a*) ^ graA 

By Fact 12.121 and by the assumption a n G dorriA we get v n = 5 n f3z G domA 
Therefore, H n D dorriH ^ (ft. Since (v n , a*) ^ graA and v n G H ni by using ( FPV ) 
property of A, there exists (a n , a n *) G graA D (H n x A"*) such that 

(v n ^ 0. 


Thus, we have 


(v n O n ®n) ^ 0 

(^’n ®n) 

Z 8 n f3a n T 8 n f3a n CJn; a n ) Urn O n ) 

= $’{3n(3(z On) (1 5 n (3)a n , a n ) > (u n o n , o n ) 

=>(5 n /3(z - a n ), a n *) > (1 - 8 n f3)(a n , a n *) + ( v n - a n , a*). 

Since /3 < <5 n < 1, (0,0) G graA and ( a n ,a n *) G graA, applying monotonicity of 
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A, we have 


®n )i ) — {^n ^n) 

&n ) ^ T n (Vn ^"ni ^n) * 
VnP 

1 

"(^ ®n; ®n ) A 


SnP 

= ^ > (-2' 0"rii Q"n ) A W^n ®n 11 ll®nll ■ 

Since v n ,a n E H n , then we have a n ^ Vo and we can suppose that 


(13) 


|o n || < WvoW + 1 < ||z|| + 1, Vn 6 N. 


(14) 


Appealing to equation f[T3|) . we have 

(■ z-a n ,a n *) > —^(2||^|| +2)|K|| 

= -Ko\K\\. 

Hence (J9]) holds. 

Since f3z G bdry domH then we consider two cases. 

Case 1. /3z ^ domH. 

By Fact 12.161 we have 

M\\B(H n )\\>K 0 \\a* n \\n. (15) 

Since a n G H n , equation OSD implies that a n G int domH and a n G domA Again 
since a n G H n then take b* G B(a n ) by (H5D . 

WKW > nK 0 \\a* n \\. (16) 

We compute 

F a+b (z,z*)= sup [(a n ,z*) + (z - a n ,a n *) + (z - a n: b* n )\ 

{a n *+6* G(A+5)(a n )} 

> [(a n , z*) + (z - a n , a n *) + (z - a n , b* n )]. (17) 
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By (ED, we have 


F a+b (z, z*) > [{a n , z*) + (z - a n , a n *) + (z - a n , b* n )} 


=>F a+b (z, z*) > (a n , z*) - A' 0 ||a* || + {z - a n , 6*) 


F a+b (z,z*) 


> 





( 18 ) 


By Banach-Alaoglu Theorem {T2, Theorem 3.15], there exist a weak* convergent 
subnet (pjy) of (pry) such that 


II 'K 


vl G X* 


(19) 


Using (USD,® and taking limit in (Tl8l) along the subnet, we have (z—/3z, v^) < 0 


(^O < 0. (20) 

On the other hand, since 0 G int dom B by using Fact 12.11 there exist e > 0 and 
M > 0 such that 

sup \\y*\\ < M, My G eU x . (21) 

y*&By 

Since (a n , b* n ) G graS, then we have 


(a n -y,b* n - y*) >0, My G eU x , y* G B(y),n G N 
=>{a n , b* n ) - {y, b* n ) + {a n -y, -y*) >0 My G eU x , y* G B{y),n G N 
=>{a n , K) - {y, K) > ^(IKII + e ) M > Vy g eU x , n e n 


(a n ,b* n ) > e\\b* 


=> 



> e - 


(|| On || + t)M, 
(|| On || + t)M 

ll fe nll 


Mn G N 
Mn G N. 


( 22 ) 


Using (fTUft and taking limit in (122ft along the subnet, we have (PZjV^) > e > 0 
which contradict to (120ft . 
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Case 2. /3z G dom B. 

Since j3z G bdry dom£>. Take G iV ^ mB (P z ) such that 

(yo,/3z — y) > 0, for every y G int dom£>. (23) 


Thus, tyl G N^ mR (/3z),Wt > 0. Since (3z G dom A, we again consider the 
following two subcases: 

Subcases 2.1 f3z G domA 

Since 0 G int domi? then by fl23lb we have 


{ Vo ,*) > 0 . 


(24) 


Since B is maximally monotone, B 
we compute 


B + N and /3z G domAndomZT Then 


F a+b (z,z*) > sup[(^ - (3z,A(/3z )) + (z - (3z,B(f3z) + tyl) + {z*,j3z)\. 


Thus, 

Fa+b(z, z*) 
t 


> sup 


<* - fe + (* - Hz, ® +s ; ) + AM 


By ©, letting t —* oo we have (z — fiz^y^) < 0 and since f3 < 1 we obtain 


(z,y o) < o, 


which contradicts (|24p . 
Subcases 2.2 j3z ^ domA. 
Set 


U n = (3z + -U x . (25) 

n 

By the assumption (3z G domA, Therefore, C/ n fldomA 7 ^ 0. Since (f3z,tyo) ^ graA 
and j3z G U n: by using ( FPV ) property of A, there exists (a^, a^*) G graAn([/ n x 
A"*) such that 


(/3z - a„,t?/o - a n *) < 0. 
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(z — a n , a n *) > /3z — a n , y q) (by monotonicity of A). (26) 

h' 


Since /3z G bdry dom B. By 0 G int dom£> and Fact 12.51 we have (3z G int(l + 
e)domi?, for every 0 < e < 1. Since a n G U n , ()25li implies a n —>• j3z. Thence, there 
exists no G N such that a n G int(l + e)dom£>, Vn > no- Thus, for every 0 < e < 1, 
a n G int(l + e)dom£>, Vn > n 0 . Therefore, a n G dom£> Vn > no- By Fact 12.181 
we have a n G domZL Since a n G domA and a n —>• (3z then by Fact 12.171 we have 
d n G int domB. By by using Fact 12.11 there exists, p > 0 and Ii > 0 such that 


sup ||c* || < K, Vc n G a n + pU x . (27) 

c*GB(cn) 

Again since a n G int dom£> by [23], we have (yo,/3z — a n ) > 0. Therefore, by (1261) 
and fl27]h we obtain 

Aa+b(z, 2 *) > sup [(z - d n , a n *) + {z - a n , 6 *) + ( 2 *, a^)], Vn > n 0 

6*eS(a„) 

> sup[-(/9* - d;,|/o) - IIz - a^||||&*|| - Ik*||||a„||] 

> sup [jj(Pz - d ni y* 0 ) - (2||z|| + 1 )K - (||z|| + 1)||V*||] (byflMj)). 
Letting t —> + 00 , we have Fa+b(z, z*) = + 00 . 

Hence by combining all the above cases we have Fa+b(z, z*) > (z, z*). □ 

Proposition 3.2. Let A : X =4 A"* be of type (FPV), and let B : X =£ A"* 
be maximally monotone with dornA fl int dom£> 7 ^ Suppose that there exists 
(z,z*) G A" x A* such that Fa+b{z, z*) < (z,z*). Then z G domA. 

Proof. By the necessary translation if necessary, we can suppose that 0 G domAfl 
int domH and (0, 0) G graA fl graFL We assume to the contrary that 


z fi dom A. 


(28) 











By using equation (1251) and Fact 12.141 we have there exist (a n , a*) ne pj in gra A 
and 0 < A < 1 such that 


(z — a n , a* ) — > Too and a n — > Xz. (29) 

Now we consider the following cases. 

Case 1 : There exists a subsequence of (a n ) ne H in dom£>. 

We can suppose that a n G domR for every n G N. Thus by [29] and Fact 12.131 
we have F A+B (z, z*) — +oo, which is a contradiction to the hypothesis that 
F a+b (z,z*) < (z,z*). 

Case 2: There exists n\ G N such that a n ^ domi? for every n > n\. 

Now we suppose that a n ^ dom B for every n G N. Since a n ^ dom B, by Fact 12.51 
and Fact 12.111 there exists f3 n G [0,1] such that 

f3 n a n G bdry dom£>. (30) 

By equation (l29jh we can suppose that 

Priori -> pz (31) 

Since 0 G int dorni? then by (1251) and Fact 12.121 we have 

0 < p < 1. (32) 

By (15U|) , Fact 12.121 and Lemma 13.11 we have F a+b (z,z*) > ( z,z *), which is a 
contradiction. Hence by combining all the above cases, we have proved that 
z G domH. □ 

Theorem 3.3 (Main Result). Let A, B : X =4 X* be maximally monotone with 
domHnint donrR ^ <p. Assume that A is of type ( FPV ). ThenA+B is maximally 
monotone. 
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Proof. By the necessary translation if necessary, we can suppose that 0 £ dorm4fl 
int dom B and (0, 0) £ graHflgraP. From Fact 12.21 we have domH C Px(domF^) 
and domP C P x (domF B ). Hence 

U X(Px(domF A ) - P x (domF B )) = X. 

A>0 

Thus, by Fact 12.31 it is sufficient to prove that 

F a+ b(z , z*) > (*, zh V(z, «*) £ X x X*. (33) 

Let (z,z*) £ X x A"*. On the contrary assume that 

F a+b (z,z*) < (z,z*). (34) 

Then by equation (1341) Proposition 13.21 and Fact 12.81 we have 

z £ dorn/1 \ domP. (35) 

Since z £ donu4, there exists (a n , a* ) nG N in graH such that 

a n —» z. (36) 

By fl35|) . a n ^ domP for all but hnitely many terms a n . We can suppose that 
a n ^ domP for all n £ N. By Fact 12.51 and Fact 12.111 there exists j3 n e]0,1[ such 
that 

,8 n a n £ bdry domP. (37) 

By (1361) and f3 £ [0,1] we have 

P n a n —* fiz. (38) 

By fl37l) and (1351) we have 0 < /3 < 1. By (j37lh Fact 12.121 and Lemma 13.11 we have 
a contradiction. Thus, we have F A + B (z, z*) > (z,z*) for all (z,z*) £ X x A"*. 
Hence A + B is maximally monotone. □ 
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The following corollary provides an affirmative answer to the question first 
posed by S. Simons in his monograph [T3], Problem 41.4] i.e., 

Let A : A" =4 X* be a monotone operator of type (FPV) and let C be a closed 
convex subset of X such that doim4 fl int C 7 - 0. Is A + Nq is maximally mono¬ 
tone? 

Corollary 3.4. Let A : X =4 A"* be a monotone operator of type (FPV) and let 
C be a closed convex subset of X such that domA fl int C 7 -(f). Then A + Nc is 
maximally monotone. 

Proof. Take B = N ( < and directly apply Theorem 13.31 □ 

Finally, we have achieved our goal in the following which was the longtime 
outstanding problem in Monotone operator theory. 

Corollary 3.5 (Sum Theorem). Let A, B : X =4 A"* be maximally monotone 
with donr4 fl int dornf? 7 ^ 0. Then A + B is maximally monotone. 

Proof. By Fact 12.191 A is of type (FPV). Then directly apply Theorem 13.31 we 
have A + B is maximal monotone operator. □ 

Corollary 3.6 (Linear relation). 13 Theorem 3.1] Let A : X =4 A"* be a max¬ 
imally monotone linear relation, and let B : A" =4 A* be maximally monotone. 
Suppose that domA fl int dom B 7 ^ 0. Then A + B is maximally monotone. 

Proof. By Fact 12.91 we obtain A is of type (FPV) and then directly apply Theorem 

E3J □ 

In the following we obtain the result of [ 6 , Corollary 4.4] as a corollary to our 
main result. 

Corollary 3.7 (Nonempty interior). J3J Theorem 9(i)] Let A, B : X =1 A"* be 
maximally monotone with int domA fl int dom B 7 ^ 0. Then A + B is maximally 
monotone. 
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Proof. Apply directly Corollary 13.51 


□ 


The following result has been proved in [6], Corollary 4.6] with the assumption 
that domA is convex and here we obtain this result by dropping the convexity 
hypothesis. 

Corollary 3.8 (FPV property of the sum). Let A, B : X =1 A"* be maximally 
monotone with dornA D int domR ^ </>. Then A + B is type (FPV) 

Proof. By Corollary 13.51 A + B is maximal monotone. Hence Fact 12.191 implies 
A + B is of type (FPV). □ 
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